Summary : The morphology and connections of the accessory nucleus of Luys were examined in male Wistar strain rats using normal materials stained for Nissl or myelin sheath, and employing the horseradish peroxidase (HRP) method. This nucleus is situated ventrocaudally to the subthalamic nucleus and rostrally to the substantia nigra. The cells of the nucleus were stained more faintly than those of the subthalamic nucleus, zona incerta and substantia nigra. They were embedded in less myelinated fibers of the cerebral peduncle. HRP experiments showed that the accessory nucleus of Luys projects to the anterior portions of the thalamus, probably to the ventral lateral nucleus.
Summary : The morphology and connections of the accessory nucleus of Luys were examined in male Wistar strain rats using normal materials stained for Nissl or myelin sheath, and employing the horseradish peroxidase (HRP) method. This nucleus is situated ventrocaudally to the subthalamic nucleus and rostrally to the substantia nigra. The cells of the nucleus were stained more faintly than those of the subthalamic nucleus, zona incerta and substantia nigra. They were embedded in less myelinated fibers of the cerebral peduncle. HRP experiments showed that the accessory nucleus of Luys projects to the anterior portions of the thalamus, probably to the ventral lateral nucleus. Cajal (1903 Cajal ( , 1928 described fibers which originate from the cerebral peduncle at the transition between the diencephalon and mesencephalon, and he termed this bundle the "lenticular fasciculus of Forel". Recently, Ramon-Molinar (1979 , 1980 found that these fibers originate from the pericruciate gyrus, and he considered that this fasciculus should be called the "prerubral fasciculus" or "bundle of Cajal" rather than the lenticular fasciculus. Rostrally to the region where the prerubral fasciculus emerges from the cerebral peduncle, Cajal (1903) found two or three groups of nerve cells in the cat and termed these the "accessory nuclei of Luys". Thereafter, no description has been made of these cell groups, at least in lower mammals.
The aims of the present study were to examine whether the accessory nucleus of Luys is identifiable in the rat or not, and to search for efferent connections of this nucleus.
Material and Methods
To examine the structure of this region from the subthalamic nucleus to the substantia nigra, frontal, sagittal and horizontal celloidin sections were stained alternatively with cresyl violet solution and the Kitiver-Barrera method. Additionally, sagittal paraffin sections were stained with the Heidenhain-Woelke method for myelin sheath.
HRP (Type VI, Sigma) was injected into the thalamus (33 rats), caudo-putamen (6 rats), superior colliculus (7 rats), and tegmentum (9 rats). After 1-3 days, the animals were perfused by procedure II of Rosene and Mesulam (1978) . A part of the animals was perfused initially with saline and then with the fixative consisting of L25% glutaraldehyde, 0.5% paraformaldehyde, and 5% saccharose in 0.1 M phosphate buffer (pH 7.4). The brains were sectioned frontally with a freezing microtome and every third section was reacted with hydrogen peroxide and a chromogen such as diaminobenzidine (Graham and Karnovsky, 1966 ; Adams, 1977) , paraphenylene diamine-pyrocatechol mixture (Hanker et al., 1977) or tetramethyl benzidine (Mesulam, 1978 ; Mesulam et al., 1980) .
Results and Discussion
At the level between the subthalamic nucleus and substantia nigra, a fiber bundle, the prerubral fasciculus of RamonMolinar (1979 RamonMolinar ( , 1980 , emerged from the cerebral peduncle (Fig. 1) . A diffuse cell group embedded in the cerebral peduncle was observed in and just rostral to the region from which the prerubral fasciculus emerged (Fig. 2 ). This cell group may correspond to the accessory nucleus of Luys (Cajal, 1903) . The situation of this nucleus and its arrangement of cells were clearly observed in sagittal sections (Fig. 2) . The nucleus was located yen.-trocaudal to the subthalamic nucleus, ventral to the zona incerta and rostral to the substantia nigra. The cells were mainly fusiform and oriented with their long axis (mean 32 sam) parallel to the prerubral fasciculus.
The Nissl granules of these cells were delicate and stained faintly, so that this nucleus could be distinguished easily from the subthalamic nucleus and substantia nigra. In horizontal sections, the nucleus appeared caudolateral and lateral to the subthalamic nucleus and rostra! to the substantia nigra (Fig. 3) . In frontal sections, the cells were located from the medial onefif th to half of the dorsal portion of the cerebral peduncle (Fig. 4) . The fibers in the region, in which the accessory subthalamic nucleus was embedded, were stained more faintly than the ventral or lateral portions of the cerebral peduncle.
In order to examine the efferent connections of the accessory nucleus of Luys, HRP was injected into various portions of the brain. In one rat, HRP was injected into the anterior portion of the thalamus, and the enzyme was deposited in the anteroventral, anteromedial, reticular and ventral lateral nucleus of the thalamus (Fig. 5 ). Labeled cells were observed numerously in the accessory nucleus of Luys and sporadically in the pars reticulata of the substantia nigra (Figs. 6 and 7). However, no labeling was detected in the subthalamic nucleus. HRP-marked neurons of the accessory nucleus of Luys were not continuous with those of the substantia nigra. To identify the areas more precisely, to which the accessory nucleus of Luys projects, HRP was injected into various portions of the thalamus (Fig. 8) . Labeled cells were observed in the accessory nucleus of Luys when HRP was deposited in the ventral lateral nucleus, but no labeling was observed in experiments where HRP was deposited in the penventricular, paratenial, anterior, re,ticular, submedius, central lateral, lateral dorsal, lateral posterior, dorsomedial and ventrobasal nuclei. In one experiment, HRP was deposited in the ventromedial, dorsomedial and central lateral nuclei and in a minor portion of the ventral lateral nucleus (see injection site indicated * in Fig. 8 ). Labeled cells were located densely in the pars reticulata of the substantia nigra, but only one cell was observed in the accessory nucleus of Luys. After HRP injections into the thalamus, no labeling was detected in the subthalamic nucleus.
As controls, HRP was injected into the caudo-putamen, superior colliculus and These results suggest that the accessory nucleus of Luys differs from the subthalamic nucleus in its connectivity, and that the nucleus resembles the pars reticulata of the substantia nigra rather than the subthalamic nucleus.
However, as shown by the above observations, there is a difference between the accessory nucleus of Luys and the substantia nigra : the former projects to the ventral lateral nucleus and the latter, mainly to the ventromedial nucleus. The region in which the accessory nucleus of Luys is located, represents an interesting area, since fibers from the sensory motor cortex give collaterals to the prerubral fasciculus in and around this nucleus, and the ventral lateral nucleus receiyes fibers from the accessory nucleus of Luys and connects reciprocally with the sensory motor cortex. 
